Abstract: The authors bring actual state of recent occurrence of the rarest willows species Salix myrtilloides, its critically endangered population from northern part of the Western Carpathians. First original data on recent existence and distribution of the interspecific hybrid Salix ×onusta (= S. myrtilloides × S. aurita) completes at the same time knowledge on hitherto unknown past occurrence of S. myrtilloides in the Western Carpathians and extinction of that population.
Salix myrtilloides L.
Contiguous distribution area of the species is bound to the territory of Northern and North-eastern Europe and Northern Asia (Chmelař & Koblížek 1990) . Its occurrence in Central Europe is rather rare, isolated and significantly decreasing. Salix myrtilloides is known only from Switzerland, Bavaria and Czech Republic. Occurrence in Slovakia has not been accepted and is not implemented in the latest issues of the Floras of the neighbouring states (Chmelař & Koblížek 1990; Adler et al. 1994; Fischer et al. 2008 etc.) . Koblížek (2006) suggested that also the last published record from upper Orava region at Mútňanské rašelinisko peat-bog (Migra & Mičieta 1996) have to be verified.
Salix myrtilloides is in Slovakia critically endangered and protected by law (Procházka et al. 1999 ). In the conditions of cultivated Central-European landscape it is our most rare willow with distinctive, stable conditions requiring ecology. The first autochthonic data on its occurrence at the territory of Slovakia could be found in the oldest issue of Spiš flora Flora Scepusiensis (Genersich 1798) . Salix myrtilloides lacks detailed locality: "In carpathi rupestribus, supra viridem lacum, alibique." Wahlenberg (1814: 317) in his Flora Carpatorum located S. myrtilloides at Spiš: Large forest near Rakúsy village (in the vicinity of Kežmarok). The site was investigated by several authors, most recently by Domin (1924) who confirmed occurrence of several individuals in 1919.
Aggregate list of higher plants in part II of the manuscript Flora Arvensis (Vittkay 1822) brought a brief description of Salix myrtilloides occurring in wetlands of Horná Orava region: "In paludosis superioris Arvae." Kotula (1889: 417) published the first exact locality from Horná Orava: "Suchá Gora (bardzo rzadko, na brzegu lasu sosnowego)."
The third locality of S. myrtilloides in Slovakia with detailed description of the site and surrounding vegetation was published by Domin (1924) from peatbog meadows in the alluvium of the Javorinka stream over Podspády (geomorphological unit Podtatranská brázda). [Herbarium specimen collected by Domin belongs to Salix aurita L. (Chmelař 1966) ].
Large-scale revision of the herbarium specimens of the genus Salix and historical sites (Chmelař 1966 (Chmelař , 1971 Chmelař & Koblížek 1985) led to the decision that occurrence of S. myrtilloides in Slovakia was not confirmed. At Rakúsy and Suchá Hora sites the species was extinct.
Recently the occurrence of Salix myrtilloides with geographical localization, site description, list of contact species of higher plants and mosses and ploidy was confirmed by Migra & Mičieta (1996) at Mútňanská píla peat-bog in district of Mútne village, at the right bank of Mútňanka stream, in phytogeographical district Zá-padné Beskydy. Recent state and results: Mútňanská píla peat-bog is until recently extraordinary habitat with remnants of numerous populations and types of wetland vegetation, which had covered much larger area in the past. During the last fifty years significant quantitative and qualitative changes in vegetation structure occurred (cf. Turčanová 1971) . Small population of phenotype-clean individuals of S. myrtilloides is concentrated at the northern part of peat-bog in two open patches of total area 40 square meters. All individuals are females and thrive at the sites with high level of groundwater, irrigated also by unnamed tributary from the NW side of the forested area. Several risks threaten Salix myrtilloides, e.g. spontaneous hybridization with autochthonous Salix aurita, rapid outgrowth by willows and birches because of changes in water regime. Network of drainage canals in surrounding cultivated c 2012 Institute of Botany, Slovak Academy of Sciences D. Bernátová & V. Migra spruce forests above northern and north-western edge of the peatbog eliminate the inflow of surface water into the peat bog. Salix myrtilloides is also in direct contact with Salix ×onusta hybrids what can result in total absorption of the species. Similar situation occurred in Central Europe at various sites inhabited by S. myrtilloides in the past, where only some residual populations of hybrids with S. ×onusta were preserved until now (Procházka et al. 1999 ). To maintain the single known population of S. myrtilloides in Slovakia as well as the vegetation diversity of peat bog it is necessary to prevent draining, remove contact trees and shrubs and provide traditional management of the site. • 17.182 , ± 4 m, 779 m a.s.l., plot size 3 × 5 m, flatland with depressions and stagnant, weakly flowing water ca 10 cm above ground, E 2 25 %, E 1 90 %, E 0 80 %, 28. 5. 2010, Bernátová, Migra. E 2 : Salix aurita 2b, Betula pendula +, Frangula alnus +, Picea abies +, E 1 : Anemone nemorosa 3, Carex lasiocarpa 3, Crepis paludosa 3, Molinia caerulea 3, Salix myrtilloides 3, Bistorta major 2b, Cirsium palustre 2b, Equisetum fluviatile 2b, Menyanthes trifoliata 2b, Potentilla erecta 2b, Succisa pratensis 2b, Angelica sylvestris 2a, Carex panicea 1, Filipendula ulmaria 1, Oxycoccus palustris 1, Trientalis europaea 1, Veratrum album subsp. lobelianum 1, Agrostis canina +, Anthoxanthum odoratum +, Carex nigra +, Comarum palustre +, Dactylorhiza maculata +, Eriophorum vaginatum +, Festuca rubra +, Mentha arvensis +, Salix ×onusta +, Viola palustris +, Carex echinata r, Dactylorhiza majalis r, Luzula multiflora r, E 0 (det. A. Petrášová): Sphagnum magellanicum 2b, Sphagnum cuspidatum 2a, Sphagnum palustre 2a, Brachythecium wildeanum 1, Calliergon stramineum 1, Climacium dendroides 1, Polytrichum commune 1, Rhytidiadelphus squarrosus 1, Sphagnum recurvum agg. 1, Sphagnum teres 1. In direct contact outside the relevé plot also Vaccinium uliginosum, Andromeda polifolia; in site also Platanthera chlorantha (N 49
• 28, 223 , E 19
• 17, 184 , ± 5 m, 767 m a.s.l., 23. 6. 2010, Bernátová, Migra).
No. 2: Mútnianska píla, Západné Beskydy, northern edge of the peat bog, second group of S. myrtilloides ca. 10 m westwards from the previous plot, N 49
• 28,220', E 19
• 17,165', ± 5 m, cca 786 m a.s.l., relevé area 4 × 4 m, stagnant water in depressions, E 2 10 %, E 1 80 %, E 0 70 %, 28. 5. 2010, Bernátová, Migra. E 2 : Salix aurita 1, S. pentandra 1, E 1 : Salix myrtilloides 4, Anemone nemorosa 3, Crepis paludosa 3, Equisetum fluviatile 3, Molinia caerulea 3, Potentilla erecta 2b, Agrostis canina 2a, Bistorta major 2a, Carex nigra 2a, Succisa pratensis 2a, Carex echinata 1, Menyanthes trifoliata 1, Angelica sylvestris +, Anthoxanthum odoratum +, Epilobium palustre +, Equisetum palustre +, Eriophorum angustifolium +, Galium uliginosum +, Lychnis floscuculi +, Veratrum album subsp. lobelianum +, Trientalis europaea +, Myosotis scorpioides +, E 0 : Sphagnum magellanicum 2a, Sph. recurvum 2a, Aulacomnium palustre 1, Climacium dendroides 1, Calliergon stramineum 1, Sphagnum fallax 1, Sph. rubellum 1.
Salix ×onusta Besser
Recent state and results: Interspecific hybrid Salix myrtilloides × Salix aurita (= S. ×onusta) has not been recorded from the Slovak territory. Centre of recent distribution of newly recorded populations of hybrid origin is at the phytogeographical district Západné Beskydy, at three important peatbogs: Mútnianska píla, Oravská Polhora near the saw mill and Beňadovské rašelinisko. According to us, they grow at sites inhabited by pure Salix myrtilloides in the past, providing information about its former distribution (cf. Chmelař 1985) . Spontaneous processes leading to the origin of S. ×onusta would be impossible without S. myrtilloides. At sites where groundwater level decreased and ecological limits for S. myrtilloides were shifted, S.×onusta with its genetic influence was favoured. Finally at two sites (Oravská Polhora and Beňadovské rašelinisko) S. myrtilloides has been completely displaced. According to Chmelař (1985) , S. ×onusta could spread by seeds.
S. ×onusta hybrids posses intermediary characters of both parental species S. myrtilloides and S. aurita which are combined. In herbarium collections S. ×onusta and S. myrtilloides are often confused (Table 1). Overall appearance as well as size and shape of the leaves of hybrids are closer to S. myrtilloides. Hybrids on various sites are not always identical; they differ slightly by the shape of the leaf blade and hairiness of the capsule surface and stalks on female catkin. At the locality Beňadovo hybrids do not form generative organs.
Structure of communities with occurrence of S. ×onusta is presented at the phytocoenological relevés No. 3, 4 and 5 from the localities Oravská Polhora and Beňadovo. Occurrence of the hybrid at Mútňanská píla is presented together with S. myrtilloides in the relevé No. 1. No. 3: Oravská Polhora, north of the village, left side of Polhoranka, at the eastern side of saw mill, N 49
• 32.974 , 19
• 25.289 , ± 6 m, 720 m a.s.l., plot size 1.5 × 5 m: close aboard to Picea abies tree, in peat bog with water deficit, E 1 75 %, E 0 90 %, 28. 5. 2010, Berná-tová, Migra. (S. myrtilloides is not recently growing at the peat bog.) E 2 : Picea abies (edge), E 1 : Salix ×onusta 3, Eriophorum vaginatum 3, Oxycoccus palustris 3, Carex pilulifera 2b, Vaccinium vitisidaea 2b, Carex nigra 2a, Nardus stricta 2a, S. aurita myrtilloides is not recently growing at the peat bog). E 2 : Juniperus communis (edge), E 1 : Salix ×onusta 4, Nardus stricta 3, Peucedanum palustre 3, Vaccinium myrtillus 2b, Carex pilulifera 2a, C. rostrata 2a, Vaccinium vitis-idaea 2a, Carex nigra 1, C. panicea 1, Eriophorum vaginatum 1, Gentiana asclepiadea 1, Oxycoccus palustris 1, Populus tremula 1, Potentilla erecta 1, Rumex arifolius 1, Agrostis canina +, Anthoxanthum odoratum +, Festuca rubra +, Juncus conglomeratus +, Luzula multiflora +, Majanthemum bifolium r, Rumex acetosella r, E 0 : Pleurozium schreberi 2b.
No. 5: Beňadovské rašelinisko, SW from the Beňadovo village, left side of Mútňanka, N 49
• 25.226 , 19
• 19.788 , ± 4 m, 698 m a.s.l., NE edge of the peat bog with decreased ground water level, recently without moss layer, with thick layer of old Carex leaves, quickly outgrowing by willows, birches and alder buckthorn, plot size 4 × 4 m, E 2 5 %, E 1 80 %, E 0 0 %, 28. 6. 2010, Berná-tová. E 2 : Salix pentandra +, (Salix aurita, Frangula alnus, Betula pubescens removed 28. 6. 2010), E 1 : Carex lasiocarpa 4, Molinia caerulea 3, Betula pendula 2b, Menyanthes trifoliata 2b, Salix ×onusta 2b, Succisa pratensis 2a, Bistorta major 1, Carex flava s. str. 1, Equisetum fluviatile 1, Frangula alnus 1, Potentilla erecta 1, Angelica sylvestris +, Carex nigra +, C. panicea +, Crepis paludosa +, Eriophorum latifolium +, Salix aurita +, S. pentandra +.
